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CONT.. .CONTROL UNIT 

(57) Abstract: An exposure apparatus main body (EX) of a device manufacturing system (SYS) is disclosed wherein an exposure 
of a substrate (P) is carried out by filling at least a portion of the space between a projection optical system (PL) and the substrate (P) 
with a liquid (50) and projecting the pattern image of a mask (M) onto the substrate (P) through the projection optical system (PL) 
and the liquid (50). The exposure apparatus main body (EX) comprises a substrate holder (PH) for holding the substrate (P) and 
the liquid (50) so that the substrate (?) is immersed in the liquid (50) and a liquid supply mechanism (12) for supplying the liquid 
(50) onto the substrate (P) from the above in the vicinity of a projection area (AR1) of the projection optical system (PL). With this 
structure, the exposure apparatus enables to form a desired device pattern on a substrate even when an exposure is carried out while 
filling the space between a projection optical system and a substrate with a liquid. 
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#c3&Wl 0> »yX;U8A~8C, ®JRtfl i, RtxigjRyx^ 
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9A, 9BftJBV>T, «##*&«BlRim#@JR*B2IC±D«#:5 0©tt»Rtf 

ow/x^s (8A-80 *^UT«#iae*i^6tt#5o«tis»^* 

PL£g&Pi©P^fc#i!&Sn5 @JRyX;P9 (9A> 9B), Rtf 

EUKflf 1 1 ft#bT*fc#5 fc0JR$*U V>X6 0 £S$P <h 

<Dm*ffit£?&5\z+x%fo\zm&5 oawis. £©£?{;:> MfPSncoN 
5 0§iStt. z©#&, «A.««#fti&*i*&#a&yx;v4fe^UTfti6*n 

5 0 kig&P ©-X#ft^©&IfrK:#oT&f^^ P L tMPi© 
M©£Mfc§l*fcSm*£3K:bTifen*0TN l ©ftl&x*;^- 

5 0ftfflE£MfcMfc#M&T?*.5. ^bT, jtSCfrlRjfcl&t; 
T»5 Oft2frt:£fflft*J0t)#*.5££fc.J:!K + X^IrK Xfc-Xlfrfa©^ 
• 6©^fiiK:3£«PSjt3S*r*«^K:t>, ^>X6 0©^ffit3aSPt©miS« 

0 7 ft#RBbfc#e>StfM*£gSl 0 0 ©-»^Mfc^TlftBJ«o 

DS^a^nfcftcssPKi^uTv^SEfrs^-rs*)©!?**. ±$b 

7tJ;5tC, ilv'XfAHttSSWPHMPiitjIClMllTSoT, 
fflI->7TAH05 SWtfcH 2 «&3£^gH 2 WU @»S^©S&P ft*«# 
;^PHi:i: ! b«^7.T-> J PST^e>©l3^bT}itB (7>D-F) U ffi 

»;i/^PH^^^^tf>W^WT§*;i'^^W2 li, *)W%$t 
mi 2 1 SXf-^iS2 0 fc#bT±TOtt1-*e»»»2 2 II*J^P 
H i & fcfclK&SftfcaSP £#8pJii&£J#W 3 6 3 6 

SttfcS^P©^® (±ffi) \ZfthT%W*v!K%ttttZ> Z.t\Z&*) £©g$P © 
*JBte^bTV**fc#5 Oft** JUtfUTUfcif^JlliRUiaJS 3 £*P 
©S® (T®) ^LT^ft**#^^21iH«fc0e:©^P©S®fc#«L 
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;p^X»»*J2 is±#*rsttlc«kt)at«*^PH*^T-^Sil2 (He 

xf-^st 2 o , &)i>?5.mm 2 1 , mmmm 2 2 , 3 6 > m , 

Sg2i£fcBg&3 3, 3 4«*A*-^T*§5=-^>A*2 5 rt«KIKfr&nTV>*. 

>A 2 5 tt, H 2 »Slg1IHfilfcJ&jfc$n&# 1 H P$ 2 6 t, H 3 J$i£^ 
ilH3«fc»iasnfc*2BP»2 7£&HATV>a. ^liPS!26fcH £ 
©*1HIP«9J2 6&WEB*r**12/iry^2 6A*«»:Jt&n, 3t2H§P£B2 7 
HU H0DB2HP^2 7*mm-?2>%2 z/*y&2 7 A*««tt&nW4. IL 
»2->t»^26A, 2 7A©BH»m4WIPS«CONTK:J:0«fP*n*. 
ili/ V ^26 A*iH»Sn* m 2»gfiH 2 «:* 1 MP»2 6 *r#L 

mi o omzmup*&nvtzmu*)\'?PH*M\ mm) Rite-eas. 

»3»2SMH3ttJ»2HP»2 7*^bTtt#l»S«*l 0 OrtfcT* 
-fc^pJtiiT&D, ^«*^ei 0 Ol^0*«P»l±S (SKA) RltgT^So * 
£, mi, H$2->*y*2 6 a; 2 7 A£ffli;S£fcK:«k»55 1 *>n2 5l*]g&te 

81*82 &ffiSB 3 3,3 4 0*n-entt8iEK*^tT»#ttJ&Sit 3 5 \Z& 

tt*l/fcftflc*»l, ^2^mgI53 3, 3 4 ***»»IC*VJT, 
^«13 5»F7-fl7^W e SSI, 82&fcBg&3 3, 3 4«^#: 
&i£&I£g3 5 «fc0#M&SftfcK7'fX7&ttoT, W3 6 IC&itSnw 

s»KPK:#3iiuTViStt#s**jii«i-. mi. m2ftm3s, s 

4fc£oT!fc*f*tt&tt*»#fck JK«PO«BRtf3*lSlc#tT«»*fiI^5 
Bfc£#tte>ft£. WIP8«CONTtt, fc#g*3 6fc«#3nTV>*£«Pfc 
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% 0 zz.x\ mi, % 2 33,34 *n^n©y x;v*#a5©ss 

2tt*0Tlf©Ytt^lftlW«»*i*iWI5*f3 6lcJ:t)ff»*n*. HH£tBgB3 
3ttY#^(R]^fi^it^^XJV*M3 3At, /XMs#«3 3 A©fi 

^iRifcffi*^T?as:^e>nfcyx;i/?L3 3Bfc*n*.Tv>*. ^ft«g*3 
5 a> e ittts nfc h ^ x7 ««»© / x;i/?L 3 3 b ©*n^na> e> tH $ 

tlSo »2*a»3 4*>»l*ffi»3 3tB*©*«**bT*0, Ylfcfrfilft 
b? 2> J X^WUtmiO J XML tZGLTKZo 

fiM*aW3 6t«»*nfc»«PfcjBl, H2i£ffig|$3 3, 3 4t«Wl 
Rj|8fcK^6nTVi*. #|H«^T^ 3S«P2&##bfcfiH#aWf3 6jWK 
»8fll3 6A©W»»CO:t)55f< H»3 6B (07#fiS) K»oTXtt;frlRlfcj£aE 
SH&RltBifcoTfcO, JmtckDMP 2#$jll> H2P*CtHg&3 3, 3 4fc*t 
UTBttTS.kSfcfcoT^*. *1, fg2i&ffig&3 3, 3 4WffiBtt 

3 6 £ nfc»« P fc** 1/ T X tt^rift \zf&&Wit % ck 5 h X % «k b , 
fgl, H2i#ffig&3 3> 3 4fcft#81t3 6£©^£^®j2-frT ! b£V>o 

$E#«Sgtt 1 0 0 \ts ^^>;t2 5©Hb|BK:*©-*»*BB«U 
i&ft©5lg«2 9fc»ttUfc!R3ltf 2 8At< 0 ©±®tC^©- 

Jg«*S1tU, ffi*»*?S#!ft5IS«2 9 fc«ttbfcR9IW2 8 B t&toXTte 
3. m\^2 8A11 3^>/12 5©ls®fc?£TUfct£#5 OSftSPTSfc*© 
<b©T&D, ®3I«2 8B«, 7f-yiI2 0±fc*m£ftfcS#*;i'2 r PH 
©WPHW©WJ©I#5 0£!ft3l1-S&*©fc©*cfcS. i£#$:3l^fi2 

8B^LTIK#^K§IWIeIJRT^o K§IW2 8B©-Sgffitt, 

-ygf2 0 ©iIllli$nfctl©»MPH0^6 5KgStt$n 
S J: 5 fcfco T*S D , ft§lt 2 8 B fttf«#!ft3IS£S 2 9 ttttft 6 5 ZftLXM 
WLtiVV?? H©«^P HWOftWCSlft 5 0 *K5I1"S. 
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igv-XxA SYS ©ftflsfcWTRB?**. 

zz.-7?*%$mm?\t, my£$.&*mmmz&< vxm»m^\tn±t^tt^ 

%.<Dm.W5 0Tt)mtct£nTmmv±\zmmm®AR2i)Wi$ l i£nz> e ±.mbtz& 
Komnmifimt^nx^. *mm&n\z&^x, m^s o\z\m7^m^B 

n-i). MtMS, Ar FX^->"7l/-1f^©^e>T. ®ftftEL£0!l;U*7jc|I5 
•iftt ($fi2 4 8nra) «©3S«ftft (DUVft) £Lfc*£fc%K -©IM 

tl5|0lSP £S«*;i^P HTft^LfctltilXf-yP STI:«A 

(p-H) «*>©t&d, as2*&gfiH2«, «3t«ia$nfc«o3£«p* 

^:M^PH££fcK:£«;*7 i ^PST«k&iRffl (T>P-H) LT$#I& 
5fe^B 1 0 0 *T»«-r* 0* H3 ttilSSH 3 tt, »B££gfi 1 0 
0M>^-7i-^U F<h©P B lT*$P»i£T3 s &©T&5o -ebT> 3 

nfclfiPtt'f>^-7i-X»I F^UTl3tlgfH3}:I$tl5. H 

en?, mi> *2 5 i ^>ngitcHi, cH2-en-6n0-r>^-7x-xggi 

$n^c »3»^seH3tt»3tffii!sn5W©a«p*«#i»*«ii'i o o 
$ i $&£3I«h i wt, »3Basta©ai«p*fti$ufcSS*;p^PH*«^s« 

*#E X©SS7t-vP S T, 1#WHBI 1 ©S«7f-S?P S T 1 Jfctffg 



WO 2004/102646 



18 



PCT/JP2004/006853 



1t&<D&m? \Z&R*)V?? H^2 ^MUSH 2 fc£ 0 S«7,x- v P S 
7fr £7 >D- F Stt*. IB 2 KglBH 2 &7 >o- H bfcS«P ftflW*Ufc 
^^PH^H^Il 0 (HdTTo ^bX, ft#K£&Bl OOti 
#*|»3c$nfcSIRPtt^3J»3ISItH3lCjK$n, ^3J»M^fiH3», <f> 
^-7x-^»I F^IT3-^ • t^D*;A*#C/D (S#SSD) fc£ 
4£P £J6?\ SE#8fiD««3ttfcg«P UMltWI^It. 

H9A~9CRCX01 0A~1 0 C &#flBU^65 s A'f^«jg^f i 

09 Afc^1-J;5C> fiWCONTIt 1 $^g«H 1 fc«k 9 Ml 
hu©»«P (PI) £«&b.fc*1g*;i/^PH (PHI) £, 2 90S«Xf- 
ypSTl, PST2©5^MXT-yPSTltiA(D-K)n e 
IIZIX, H4A^J:^4BS#8il/TBiWUfc«k5K:, »W;i/^PH«»«X 
f-yPST (ZXf-v5 1) fcKW6nfcia»5 7fc*'&'r*«k5fcfiit$ 

CONTHA'+a-AgfMt, »5 9, M6 2A, RtfJESftSHU 
2^LTSfPl.^f»t§. ^UX 7^K*>h&AL©TX, 
«ffiP 0^1ifi*©fHi^Sfi P ±©7 * > h "7-^ ©fcfflfc ££fr -5 . & 
*5 #SP6 2B!i»6 2A£HifebTt*S. #1>X, B9BfcjKT«fc 

o\Z, *0»SfiCONTtt, StXf-^P S T 1 ^SM^P 

h> mww&wmi 2*{mbx, £«p©±#3&>es«p±^©*#5o©# 

ie*IBJ6f*. tOtt, !R»fii«F^nfcS«[Plfc:«kD^!R*?L6 2ttSA« 
ftXV>3©X\ ft#5 0m3nxb*a»«a6 2fc«A-r*£fc#fcV>. 

SIWPH1 <DtoMMPHVWftmK:#teT* 1 ©Sffifc 1 mraH 

T©*&# (#) ©*JR*^dc^n*gS*T?«#**ffl**i, EI9Cfc:^T£5 
fc, ttMCONTttl^T-^P ST 1 ^Z*4^lS]fc^bT^»J^bX, 
»5£#^PL©$feM©l/>X6 0#S«P l±©i&#5 OCgSStSi^ 
fcfS. £©$»£> U»8fiCONTtt, tttt&J&flt* 1 2 
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fcifLVittfrj&JjiittWfcttl&^tl*. ZtcMUP l©#ya y MR«ft«3feT* 

isfctt, ssp i±\z¥&mi£nT^tcmfc <#) 2^e>« 

;^PH1 fctt«S»PHWjfiftKW-&ttTV>*©"C, i«POi^tl«5 0 

mzwifrhx^ztf, win 2fr*><Dm&5 o ©^^w^-rsMfc^ 

0r^ltT?S^f-S?P S T 1 &Z$|!l^lRl^ilbT%)<kV> 
Hi, ^2©lSXf-i J PSTL PST2 0^©-^©liXT-yP 

st i ic3t»*nfc*«*^PH i±©mp i fcarrsstgaat+fc, ®» 

gSC ONTtt, i>5©itXf-^P S T 2 K:i»$tlfc«^Sft©*SP 

2 s^LTVif>s«*;vyp h 2 fc^onu SlXf-^P S T 2 «k 0 i&ffl 

(7>D-H) T*. fOTS«CONTtt, IIWPH2S;1«7t-^P 

st 2 mq^rs s&^&rv y zmmizzzmmtsfr?? 

5. ^LT, 01 OA^fO:5fc, flaHSSC ONTtt, «#*&3&***.&* 
iP2W5 0'+lC«*^fc 3 R»©***^PH2**2»3i««H2te 
j;Dl»f- S?PST2a>5»ffi (7>D-)0 f*. »S*;^PH2fcS 
^f-'^P S T 2 fc^*"****, 0 5 AfcJ:t*5 B £#flSLTltt§llLfc«fc"5 
fc, StRP 2 «MflWl/^X2SSft*?L 6 2 (Ctttt-r^m 6 2 Att#g& 6 2 B 

K:«kDHS*nTAjBE3KJ6&«a#*nTVi*©T?, fl»6 i©±jn®fc<k*aas 
p2^-r§®*#JtttiiiJ#$n^ti ! b{c, ««»PHwrt»k:flM**nTVJ 

£?£#5 0«6 2 A^bT^fflT^Hitj^^o 

« 2 iJE^MH 2 tt> *$P 2 *fia#bfc36«*^P H 2 £S»x-i?P 
ST2fr&ttDftL&fcfc* ^©SiWPH2Wi^Il 0 0C11 
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T£o ummmcoNT\m2mmmmH2(Dmwm^mmi o oiztttzmm 

«*^fil 0 0©WJItM2 1t:It, 2 1 

\mmm%2 20mm\zM^%7,T-i?mw2 o\zi$LT±%LT&K>, it 2 is 
^;i/^PH2^fo 

^2i5^fiH2«SW^PH2^^;^'^W2 1 fcftbfcft, ^1 
ffiP^2 6^L,T^^>A2 5£D5gi§T3o J§2$&M$IWH2^5P*>A*2 
5 kVj&T&LtcZ. mi 0B\Z^t &5\Z, WgfCONTttil->t5'^2 
6A£ISi;£. iiniC^O^^^A^ 5^«M^n§o ^>A*2 5l*lW 
£ ftfc £ , «Sfi CONTH #8IK*t 3 6 <Dft3iiT« P 2 ©Tffl 

P 2tS«*;^PH2©Jl5ffia5PHTa:OraK:ttBIIffl»6 4/W££*lT& 
D, gjlW3 6»Z1©I*WB&6 4 fcj¥AbTS«P©"F1S*««p1"*. 
SSP2«M3 6l«$n§t, S«gfiCONTtt, SS1I2 2 

Wlt^MW2 l £TK1"5. z\n\z£r), mi 0 C^Tct^t, 
filJWWS 6fcft»*nfc**P 2 fc«*;P^PH2 £#9i*»sn*. 
i5fcl, fflR*;^PH2±0»fiP 2Sfla?U, »&PH 

2©T»fc«k0iS«P2*ai«*;vypH2^69i#«*r. 

-v^fi2 0©±15fc*ilfc*ffi*;wyPH2*«*fll$n*2:tfcJ:t), 
*;gS2 0OK§l«P2 8Bt*«*;V^PH2 0»K6 5£#»tt$*l*. K5I 
<§2 8 Bt^SS6 5 fc#fttt**lfc&, MfP»*CONTtt#*6 6 fcfHttbT 
SitSg6 uWlJ:^ *«*;^PH2 0««*PHW©rt«fcft 

»«nW5l*50tt t 5Rtf!ft3ltf 2 8 B £^bT»©3lg« 2 9 



WO 2004/102646 



21 



PCT/JP2004/006853 



3, 3 4%ftLT&mP\Z\*7'(X7*W.tttVT&tfL? 2 lcf<t£LTV>5jj£# 
5 0 «P 2fr£?fe#£ftJ«#:», S»;^PH2±^^> 

A2 5©«£f£Tf&^ ^ft^ft®3IW2 8A, 2 8 B £tf*LT$i#®:3lg 
ff2 9£J;DIIPK2ft3o ^UT, II, S!2BfcaigB3 3, 3 4£^7«&l& 

d«tt#K3IS«2 9k:«fcoTK5l-lsIiR$n*. II 2 BfcfcBgB 3 3 , 

niTtwn ©51^2 8 A*frLTmwmmm2 9\z&o t^si • euk 

«P2j&>S»tf3ftfc*#&®JR-r*. StfBRSIS* 
2 9 tt, >A2 5 rt«0^#2fet^»1RbfclS#©!R5l»^*»ttW»Cff 5. 
Cftt^O, 3^>A*2 5 0rti^S^*il/yP H 2 l:i^«t§ u 

«^2 6A, 2 7A*W;ttl/&i#te%>» ^t>A2 5 ^©fiofda^? 1 * > 

A 2 5©^»ftffl*c£fefcv>. g^>/\*2 5rtKF^x7£«ii 

5rtfcK5^X7&#J&?"*±3fcLT'bJ:V>. 

a&p 2 \zttmistz.mft<Dm%i) i ™7'rzt, ffl»g«coNTttig2 v 

*2 7 Afcli&TSo I2">t-^2 7A«$tlfeS, $6 3»2l3fc11H3# 
H2MP8B2 7^l«M3 6tC«i#$ftfe*«P2^tSl§. ^bT 
0*I*3caftfc*«P2ftfii»bfc*3»2ISSH3tt, tt#K£gffl 
00 (ft>A-25ra) «fcDS«P2&^2SPW27*^bT»Wrs. 

=gfi i o ojcfct) tt#*«»**ft, % 3 ^M^fiH 3 ntzmu 

£ft5 0 3-^-f^Di!;^*#C/D (SlgfD) fc«£ftfcS«P2«3! 

fiwaa*«*ft*. z\(d^\z, *stts»jB©»3tSBEx-sYs»4, -f>* 
sftstan, ^«^gai o ofc«fcosspte#«^fc*#*»*f *• 
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*3««fe«H3tt, *I^©MP3 (TBS) ft>A'2 5 
OB 2 II P$ 2 7 l/TftJ*»*r 3 6 ft#8B# 3 6 fcg^P 3 WUft 

«fCONT«, Il->t'^2 6 A£HttT, IS 1 ffit&£BH 1 ^f?T, 
f-yP S T 2 (CD- FT £. 

©»w©f8££ButT* tut, ibi, m2Mmmmni. h 

*»**»£K:Wih'r**. »B££g?«l 0 0l:J;-pTSSP(:#tL 
fc«#5 0SUfe**r*^t^«fc0, SSPCil^+fcXSPfr&ifctttfarFU 

#TStfre, «t#H«sn»i:a:5&<a6SP**3n?**. *fc* 
EXfc*ViT»^S^*nfc»«P&3-^ -"T^Oy^SfllC/D-SY 

s (mmmmD) \zmmirz>wi\z, o oi?MPi:#tifcM 

^©fc£, -*©I«^f-^P S T 1 ±©I«P 1 

yt$fcs ^oaMR^-^PST2±oai«P2*fiy*ufcji«*;^PH2 
ft»o^bT»aj-r* nfa&*T*» n i ©»w;i/^ph i fc^i^iiffl 

> m 2 ©3MR*;V^PH 2 ©JftttiRtffS 2 ©aSSaM^PH 2 fc:fctt*tt# 
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1 (PST2) mWi^tcmz, »»;^PH©mgPPHW©^#J«#^ 
Mm2£J;S^#5 0(2#ym^LTl>3^\ Si7r^PSTl (P 
ST2) fcXIWl/^PH©**«&e. &£^te77-f ;*>h£AL£J;S 

£MXT-i?P ST 2±<Dmfcr ?mmzmtf%n\Zfi?Tb&^L, l&fcMco 

&\z\z, Tv-i *>h%AL*Wim$i)fc\z?z>>&gtf&z>c z\<D&?\Zs mm* 
r-i?ps 7tf®&yt¥% p l (DT\z®W}?z>M\zgfa-p zmmzmttrs < 

£fc> SM^PL©^f6 0iIlXf-; ^PST (PST1, PS 
T2) ±Olt*J^PH (PHI, PH2) t<D'Pt£<th-l3*ZW3fa\Z 
&W}*im\ZLT&%, liWPH©iI^PHW©±««^P L© 
ft$i§<h^b&lAJ;5i;:, S^7>x-^PST(D#aj*{C, Sfc^JTPe 0 
SK^^P < £ Z W5\P\\Z®m-T2> Z. t t>T#So 

lixf-vPST©fiti:, s«*;^PHO«PHW©rti 

©»^s^t,x-^p sT(D^m\z^-oxm.wrt^m^^m^\z\t, mm* 
izmmm\z&^T, mwm^mmi o o\z^xmm?\znmvrcW. 
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g£ p ±©-»«* %ffif&L xmmmmn *> ®& \z «s& p h 
w«$KT ! b«kv>o ^■cD«^ s bai«p*5S«*;^PHfc«j#snfc***a* 

*is©t% »«fP^&CD*#©*T^^ftKfJt*rs - tifi-ezz. 

ft*, ±3^©^»^tC*ViT«, -OOlft^f-^PSTl, PST2£ 

«P©«iu Rt«^3t**PL©jfe«lBfc«W6nTVi*3t**F0aiS*ft 

^•L/T, 1 9 3 n milt0*3t3tE L <*) ©E8r*n» 

4 4T?&*fc«>* *#3fcEL©3fc«£bTArFX*5'TU-*f3fe (R 
fil9 3 nm) &JI!V>fc#&, SlgP±T!J£ 1/n, Tfcfr^i® 1 3 4 nmfcSS 

ffcfcr&»l. 4 4(gfcifc*:Sn3fc«>* ^+Tfftffl-r*«^tRlgS©^ 
TOWTtniiJ; n»£fcfi, p L ©H! □« J; D JSJnS« £ 

P L ©SfcffifcJR 0 m^%^m=f £ tlti 8#3te¥* P L ©ft## 

it, «A«iRs o»H«m, z-?mm (ommzm^^t^v-vxh-ox 
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e l tmimwsxfi ¥ tots. ? x %> «t v> B 

ft*, «#5 0©*nfc±oT4U5^^*PL©**©3t**fi:a6« 

p£©H©E*#:fc#v>#&fctt* *©3t#* ; p*saiwfr*©T?j4fe<» 

^-©E^K:«fcoT3t^* : p3fi*i&* i ^^«k5tS@fc0febT , b < kVi. 
anwsflWTC**^ W^»da«P©*lBk:W¥iii*^6ft**/t-^7 

ft<, AX.^Wffi6 OA©S3afc^^T2^©yX^T?«fr5 0©&f&XtelEj 
JRSff5J:5fcbT%)«fc^. ft*, £©#&£«, + X#IrK Xtt-X^lRj©f 

^ £©#»£>*>*£# 5 0©i**&Rr;iaiR*ff5 2:^T?**«k5»cr5fc©» 
X)Vt @iR y £±T«^x@Eg ux t> «fc ^. 
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